Though risk attitude is central to economics and finance, relatively little is known about how it is formed and how it changes over time. Based on US data from a dedicated psycho-social module on lifestyle of the 2010 Health and Retirement Study (HRS), we provide new evidence on the correlation between financial risk attitude and life-history negative events out of an individual's control. Using observed portfolio decisions to proxy for risk aversion, we find correlation with two of such events: having been in a natural disaster and (especially) the loss of a child. These effects survive after controlling for classic socio-demographic determinants of risk aversion. JEL Classification: D03; D14; D81; G02; G11.
Introduction
Risk aversion may well be the most fundamental pattern of preference that economists use to explain individual differences in behavior. Empirical studies by economists have identified a wide range of individual characteristics, such as age, gender, education, wealth, parental education, cognitive ability and financial literacy that appear to be correlated with risk attitudes (see, e.g., Guiso and Paiella, 2008; Dohmen et al., 2011; . However, despite the discovery of these and other variables significantly correlated with it, risk aversion still remains, to a large extent, a 'black box' in the sense that relatively little is known about its determinants, i.e., how it gets formed (see, e.g., Dohmen et al., 2012) . Recent research shows that genetic traits account for about 20 percent of the variation across individuals in financial risk aversion (Cesarini et al., 2010) . Other work indicates that risk attitudes can vary in the short-term for the same person as a function of, e.g., identity priming (Benjamin et al. 2010) .
There is also a small body of research by economists, which we review below, examining the impact of life experiences on risk attitudes. This research has generally investigated the impact of prior experiences, such as financial busts, that could plausibly change people's expectations of likely outcomes; that is, for example, living through the great depression could make people believe that depressions are more likely to occur or are likely to be more severe.
In this paper we aim at shedding new light on the relation between life-course events and financial risk aversion. Drawing on research in psychology showing that traumatic events can have wide-ranging and long-lasting effects on an individual's dispositions, we hypothesize that individuals who have experienced negative past events out of their control -including events bearing no obvious connection to expectations regarding future economic conditionswill differ in their attitude toward risk taking. We provide evidence that risk aversion is correlated with only two types of prior life experience, that is having been in a natural disaster and, even more importantly, the loss of a child, while it is not correlated with other events such as having suffered for a serious illness, robbery, or the loss of a job.
Our analysis is based on the 2010 wave of the Health and Retirement Study, a survey collecting information on a sample of US citizens aged 50 or more. In addition to standard socio-demographic characteristics, the wave included a dedicated section regarding past life events and experiences. Focusing on this sample is ideal for our purpose, because adults not younger than 50 have a relevant life history that may have influenced their economic decisions. We proxy risk aversion with observations on the holdings of bonds and stocks in the financial portfolio; hence our focus is on financial risk aversion.
An already established strand of literature looks at portfolio decisions -mainly stocks -to infer risk attitude (since the seminal contributions of Cohn et al., 1975, and Friend and Blume, 1975) and connects it to macroeconomic events in life history, noticeably the recent financial crisis (e.g., Malmendier and Nagel, 2011, and Miniaci, 2012) . The contribution of this paper is threefold: first, we focus on the relationship between risk aversion and idiosyncratic -rather than aggregate -shocks out of an individual's control; second, we jointly analyze a large number of different shocks, which allows us to compare the relative strength of different effects; third, we consider the holdings of two different financial asset categories (bonds and stocks), which provides a simple though comprehensive and accurate proxy for financial risk aversion.
The remainder of the paper proceeds as follows. Section 2 provides a review of the literature focusing on the long-term effects of prior life experiences; Section 3 describes our data and methodology; Section 4 illustrates our main findings; finally, Section 5 concludes.
Prior life experiences and current decision-making
In the last decades, several papers both within and outside the economics literature explored the effects of prior life experiences on current individual decisions. Among recent contributions in economics, the works closest to ours are Malmendier and Nagel (2011), Malmendier et al. (2011) and Cameron and Shah (2012) , as they all concentrate on the impact of relevant past occurrences on risk attitude 1 . Malmendier and Nagel (2011) investigate whether the experience of a large macroeconomic shock such as the Great Depression shaped the risk attitude of so called 'Depression babies' later in life. They find that households with higher experienced stock-market returns exhibit higher willingness to take financial risk, measured as higher participation in the stock market and higher investment of their liquid assets in stocks (conditional on participating) 2 . Malmendier et al. (2011) conjecture that variation in managers' personal histories might produce differences in their financial decision-making. In particular, the authors identify two shocks that are likely to be formative experiences and that affect a large portion of their sample early in life: growing up during the Great Depression and serving in the military. They show that 'Depression managers' lean excessively on internal financing and that military service (and in particular combat exposure) during early adulthood generate a lasting effect on veterans' life-choices and decision-making and make them more aggressive and willing to take risks 3 . A number of works in medicine and psychiatry document that exposure to trauma can produce complex and long-lasting consequences on mental and physical health (including the so called 'posttraumatic stress disorder'). In the psychology literature, Sacco et al. (2003) focus on the psychological effects of the 9/11 terrorist attack 4 on Italian subjects. Holman and Silver (1998) investigate the relations between temporal orientation and long-term psychological distress in three samples of traumatized individuals, such as adult victims of childhood incest, Vietnam war veterans, and residents of two southern California communities devastated by fire. Their findings indicate that a past temporal orientation -that is, a tendency to focus on prior life experiences -is correlated with high levels of distress long after the trauma had passed, even after controlling for the degree of rumination reported. Elder (1999) documents that individuals are most affected by seismic events early in life.
However, while most of the contributions cited above concentrate on common negative experiences (e.g. a recession, a terrorist attack, or a war) that people living in the same region or country passed through together in their past and that may be viewed as collective traumas that have become part of so called 'collective consciousness', a key feature of our paper is that we focus on idiosyncratic negative experiences characterizing one's personal life history and not necessarily having an economic nature, such as losing a child or having been in a natural disaster. As to the impact of natural disasters on risk attitudes, Cameron and Shah (2012) conduct incentivized risk game experiments in Indonesia and find that people who recently lived though natural disasters such as floods or earthquakes exhibit higher risk aversion than people living in otherwise like villages. They also interestingly show that the impact persists for many years, particularly if the disaster was severe. However, part of the documented effect is driven by income losses. Two major differences between their experimental work and our empirical analysis are the following. First, as to natural disasters, we consider not only earthquakes and floods, but also fires and other disasters. Second, as we anticipated above, we also focus on other negative events out of an individual's control, such as child death, having suffered for a serious illness, robbery, or the loss of a job.
Most of the aforementioned articles, together with other papers from psychology and neuroscience, suggest that risk aversion has an important emotional component. This 3 Similarly, Voors et al. (2012) show that violent trauma triggered by civil war increases risk tolerance in Burundi (see on this also Callen et al.'s (2013) 6 . It is interesting to note that in the last years also some economics studies point to a similar direction. Guiso et al. (2011) explore the relationship between a negative emotion like fear and risk attitudes by means of a laboratory experiment showing that a scary experience (such as watching a brief sequence from a horror movie) indeed induces an increase in risk aversion 7 . Cohn et al. (2012) examine experimentally whether financial markets trends produce a psychological impact on financial professionals' risk tolerance.
They manipulate the mental saliency of booms and busts and report that financial professionals exhibit higher risk aversion when they are primed with a financial crash compared to a boom 8 . However, it is important to observe that, while these economics papers look at the short-run impact of emotions on risk attitudes, our work investigates the long-run effects of meaningful events and experiences that are likely to be mediated by emotional factors through complex channels.
More broadly, our article connects to the growing economics literature investigating the impact of environmental factors on economic decision-making. Several papers have shown that the cultural, political and socio-economic environment in which individuals grow up may significantly affect their preference and/or belief formation (see e.g. Guiso et al., 2006;  5 Older work includes Weinstein (1989) , showing that personal experience can alter people's emotional reactions to risky situations in complex situation-and domain-specific ways -for example, increasing feelings of worry, resulting in an increase in self-protective behavior in some domains (Loewenstein et al., 2001) . 6 See on this also De Martino et al. (2010) . 7 Similarly, Lerner and Keltner's (2001) psychology experiment finds that self-reported fear correlates with risk averse choices. See on this also Lerner et al. (2003) . 8 For recent papers documenting the impact of emotionally charged experiences on stock market returns, see Kamstra et al. (2003) , Edmans et al. (2007) and Kaplanski and Levy (2010).
Di Tella et al., 2007) 9 . As to redistribution, Alesina and Giuliano (2010) suggest that different preferences may arise from individual history, with a history of misfortune making people more risk averse and more favorable to redistributive policies 10 . Recent experimental work documents that a dramatic personal experience such as living through a natural disaster affects not only risk preferences, but also trust and time preferences (Cassar et al., 2011) . Next, at the macro level, environmental factors can be important determinants of the economic success or failure of a nation (Knack and Keefer, 1997; Guiso et al., 2004) and critically influence groups' ability to provide public goods (Alesina and La Ferrara, 2000) .
With special regard to the effects of the environment on risk attitudes, show that trusting people are significantly more likely to buy stocks and risky assets and, conditional on investing in stock, they invest a larger share of their wealth in it. Ahern et al. (2012) find that peers exert a relevant influence on risk attitudes. Marked cross-country differences in risk aversion measures suggest that history and culture do play a prominent role in shaping risk attitudes (see e.g. Fehr et al., 2006, comparing the US and Germany; and Dohmen et al., 2010) .
Data and methodology
A meaningful analysis of the correlation between past life events and household risk attitude needs accurate data on financial decisions for a relatively large number of households whose head has already experienced a significant portion of life. An ideal candidate for this purpose is the US Health and Retirement Study (henceforth HRS), a large-scale longitudinal survey collected every two years since 1992 by the Institute for Social Research of the University of Michigan 11 . The HRS is primarily devoted to explore the health transitions of individuals during their retirement lives or at the end of their working lives. Such people are considered of crucial importance now, and plausibly even more in the future, due to the dramatic population aging we are observing throughout the world. Every time the HRS interviews, mainly by telephone, a sample of around 10,000 households, representative of the US population over the age of 50. To allow independent analysis of some key subgroups of the 9 Indoctrination (for instance, in communist dictatorships) might shape citizens' view (Alesina and FuchsSchundeln, 2007) . 10 They also note that different historical experiences in different countries may lead to various social norms about what is acceptable or not in terms of inequality. For an empirical analysis of the effect of recessions on beliefs, see Giuliano and Spilimbergo (2009) . 11 The dataset, along with all the survey questions and supporting documentation, is freely available at: www.umich.edu/~hrswww/. population, the HRS sample design contains an oversample of African Americans, Hispanics, and Floridians, as well as the oldest old households over the age of 80. The analysis in this paper is corrected for the respondent-level sampling weights provided by the HRS, to make valid inference representative of the US population.
Every HRS wave collects, among others, detailed information on income, work, financial assets, and standard demographic characteristics of the household and the head. The questionnaire is made of different sections, each concerning a general topic (e.g., health care, housing, assets, employment) plus a set of experimental modules on specific issues (e.g., use of technology, financial literacy) that may or may not be repeated in other waves and are implemented on a randomly selected part of the households. Of particular interest for this analysis is the psycho-social section on lifestyle, which was introduced in the 2004 wave. This section regards personality traits, the relationship with other people, as well as aspects of daily life and past events or situations in the life of the household head.
The dataset used in this analysis is made of 4,451 complete observations on households collected in year 2010, the latest available wave of the survey at the moment of this writing. For each of these households we have extensive information on its composition, its financial and non-financial wealth holdings, plus age, gender, race, nationality, marital status, education, occupational status and health status of the head. In addition we have information on the life history of the household head before the age of 18 (e.g., attention from the mother, parents addicted to drugs or alcohol), after the age of 18 (e.g., natural disasters, serious illnesses), and in the last five years (e.g., unemployment spells, fraud episodes) 12 .
In the analysis we do not consider all the events collected in the HRS, because some of these are clearly under individual control and may therefore reflect an inner predisposition to expose herself into a problematic situation (e.g., due to a neurotic personality). For this reason, we deliberately avoid to focus on variables such as the relationship with the parents, having been in trouble with the police or having to do one year of school over again, which may depend to a large extent on an individual's behavior. To support our decision on which variables to exclude from the analysis, we exploited further information from the lifestyle section of the HRS. Specifically, we looked at a set of questions meant to draw a broad picture of individual personality traits and designed in such a way to cover all the domains of the so 12 For these additional variables we also have information on the year when the event happened. In principle, this could help understand whether the effect of an event arisen a short time ago is larger than the effect of an event arisen a long time ago. Unfortunately, respondents frequently do not indicate a year, or they report a year unrealistically far in the past. It then seems that they remember whether an event happened, but not exactly when. For this reason, in the analysis we do not try to disentangle recent experiences from early-life ones.
called "big five" theory popular in psychology. We contrasted the occurrence of each lifecourse event with the personality traits in order to see whether systematically different traits emerge between those who experienced a given negative event and those who did not. The events we keep in the analysis are those that showed no systematic differences 13 .
The definition of the variables used in the analysis is reported in Table 1. Table 2 lists summary statistics on these variables. Notice that, while some events are rather common in the sample (e.g., 'serious illness' occurs in 28.1% of the cases), others are rare (e.g., 'robbed or burglarized' occurs in 4.1% of the cases). Cohn et al. (1975) and Friend and Blume (1975) based on the mean-variance portfolio theory, the literature frequently takes the share of financial wealth invested in stocks as a proxy for risk aversion.
There are three main shortcomings with this approach: first, there may be measurement error because respondents may not know the exact amount of their holdings and how they are allocated; second, agents may not adjust their portfolio frequently (Calvet et al., 2009) , which implies that the observed portfolio share reflects the initial portfolio decision modified with the evolution of the market prices; third, other financial assets in addition to stocks carry some source of risk.
Due to the above concerns, rather than looking at the fraction of wealth invested in an asset, we focus our attention on asset participation, i.e., whether an individual holds or not a given asset. This approach is also popular in the literature (see, e.g., Malmendier and Nagel, 2011) as it should not suffer from the first and second shortcoming listed above (it does not involve amounts). To solve the remaining shortcoming, we make use of the HRS information on the holding and the amount invested on the most common asset categories. We aggregate this information to have only three main categories: risk free deposits (checking accounts, saving accounts, money market funds), bonds (corporate bonds, T-bills, CDS, government 13 From the HRS lifestyle questionnaire we extracted 58 variables, each referring to one specific facet and roughly equally distributed among the five personality traits at the heart of the "big five" theory: conscientiousness (e.g., being organized, hardworking), openness (e.g., being creative, curious), extraversion (e.g., being active, outgoing), agreeableness (e.g., being alone, sympathetic), and neuroticism (e.g., being upset, moody). For each life-course event we ran a probit regression whose specification consisted of the same sociodemographic variables as in Table 1 , plus the 58 personality variables. The personality variables turned out to have limited predictive power on the occurrence of the events we consider in the analysis. savings bonds), and stocks (directly held stocks). Composite assets (IRA, Keogh and other retirement assets) are split between the bond and stock categories depending on the declared composition of these composite assets 14 . In a fashion similar to Alessie et al. (2004) , we then run a bivariate analysis jointly taking the holding of bonds and the holding of stocks as dependent variables. This allows us to identify four portfolio patterns carrying different sources of risk: holding of neither bonds nor stocks, holding of bonds only, holding of stocks only, holding of both bonds and stocks. We can see these four patterns as indicative of progressively lower risk aversion, because bonds are usually considered risky assets, albeit safer than stocks.
In Section 4 we also consider alternative cases where the dependent variable is the holding of stocks alone, and -following the prevailing literature -the portfolio share held in stocks. The bottom part of Table 2 informs on the distribution of the sample in terms of portfolio composition. We see that about 34% of the observations hold only risk free deposits, and a similar percentage hold all the asset types. This distribution is in line with official statistics for this age group and generally higher than for the whole of the US (Bricker et al., 2012) .
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We then look at the single events or experiences arisen in an individual's past life, and see how each is related to portfolio decisions. Table 3 reports the proportion of stock holders conditional on each life event or experience. In the latest column we report the outcome of a two-group test on the equality of proportions. The test suggests that stock holding is significantly different when only few of the events in one's personal life history happen.
Specifically, stock holding is significantly less frequent at the 1% level when the mother did not watch over the child, when somebody in the household experienced unemployment spells in the last five years, or (especially) when the individual suffered for a child death. history. This analysis, however, may be misleading because it neglects potential interplays between the various events, as well as the role of standard observable variables (e.g., wealth, education) that the literature finds to be important determinants of risk aversion. The analysis in Section 4 is meant to fill this gap.
Results
Using data from the HRS 2010, we test whether individuals who lived through negative events in the past display a lower willingness to take financial risk. That is, we explore the predictive power on financial risk aversion of idiosyncratic life-time personal events out of an individual's control. In this Section we use different econometric models to shed light on this relationship. In all the cases, the specification includes the variables listed in Table 2 : one group of socio-demographic variables, one group on life history before age 18, one group on life history after age 18, and finally one group on life history in the past five years. As a general rule, we will comment only on the effects that are significantly different from zero at least at a 5% level.
Following the standard literature, we first look at the investment in stocks only. The first column of Table 4 shows the average marginal effect of a probit model where the dependent variable is a dummy variable indicating whether the household owns stocks (either directly or indirectly through composite assets) 15 . Not surprisingly, several sociodemographic variables show significant effects: positive for college education, home ownership, financial wealth, financial sophistication (i.e., the household closely follows the financial market) and good health status; negative for age, non-white race, immigrant status, widowed and never married, and when there are children in the household. All these effects have the expected sign, and they confirm previous findings from the literature (see, e.g., Barsky et al., 1997; Halek and Eisenhauer, 2001; Bucciol and Miniaci, 2011) .
In addition to these standard variables, we consider further variables on past life history. It is interesting to notice that only one of the events highlighted in Figure 1 remains significantly related to stock holding, after controlling for the individual characteristics and all the other events: the loss of a child, which reduces by 10.3% the probability to own stocks. This effect is also quantitatively large, as it is roughly half the effect of following the financial market, and large enough to offset the effect of college education almost completely.
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The proxy of risk aversion considered so far is qualitative in nature. We then consider a quantitative measure, namely the share of the financial portfolio held in stocks. Column (2) of Table 4 reports OLS estimates from this model. Nearly all the socio-demographic variables cited above are significant also with this regression. Experiencing the death of a child also preserves significant effects in this analysis. In addition, we now find positive effects on the stock share if the mother had not taught about life.
The stock share is a number constrained to be non-negative. For this reason we replicate the previous estimation with a tobit model; in Column (3) of Table 4 we report the average marginal effect on the stock share conditional on stock holdings. Our previous results are largely confirmed. In particular, we find that the stock share rises by 3.8% if the mother had not taught about life, while it falls by 6.3% if the individual experienced the death of a child. Once again, this latter effect is large enough to offset the effect of college education almost fully.
Estimates obtained with the stock share as dependent variable suffer from the severe bias mentioned above. That is, the stock share may simply reflect stock market prices if no portfolio adjustment is made, which implies that what we are measuring no longer reveals risk tolerance. It is reassuring that the findings obtained using stock ownership as dependent variable (Column (1) of Table 4 ) are in line with those obtained using the stock share (Columns (2) and (3) of the same table). However, due to the above shortcoming and the fact that stock shares are not the only risky asset in a financial portfolio, we run one further analysis: a bivariate probit regression where the two dependent variables inform on the holding of bonds and stocks at the same time. This analysis allows us to better distinguish between different levels of risk attitude, because those who invest in bonds are likely to be less risk averse than those who invest in risk free assets only, but more risk averse than those who invest in stocks, separately or together with bonds. The table is made of four columns, corresponding to the average marginal effects on the probability of observing each of the four possible states of portfolio allocation (respectively neither bonds nor stocks, bonds only, stocks only, both bonds and stocks). Effects significant at least at a 5% level are found only in the two extreme situations (holding of no asset or holding of both assets), with a similar size but a different direction: we see that the probability to hold both assets is decreased by 8.7% if the individual experienced the death of a child, and by 3.2% if she experienced a natural disaster. Again, the effect of the loss of a child is quantitatively large and able to offset, among others, most of the effect of additional knowledge (college education, 11.6%, or familiarity with the current financial market situation, 13.8%). Similar effects, with the opposite sign, are found with respect to the probability to hold neither asset.
None of the other events or situations in past life history seem to be significantly correlated with asset holdings. In particular, we no longer find significant effect of the lack of past mother teaching about life that was instead relevant on the stock share (see Table 4 ).
In summary, we find robust evidence of correlation between the ownership of risky assets and the occurrence of two life-course events: the loss of a child and having been in a natural disaster.
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Concluding remarks
This paper provides insight into the factors influencing risk attitude, indicating that some personal prior life events out of an individual's control have a significant correlation with her current willingness to undertake financial risky investments. Specifically, after controlling for the classic socio-demographic characteristics, we find that risky investments are less likely to be undertaken if the individual experienced a child death or a natural disaster. In contrast, other events, such as a serious illness, a robbery or the loss of a job, do not seem to affect investment behavior. In particular the correlation of risky investments with the loss of a child is quantitatively large, and it may balance almost completely the correlation with college education or the practice to follow the financial market, that can be seen as an indication of financial sophistication.
The evidence we find on natural disasters supports findings in Cameron and Shah (2012) , whose experimental work shows that such events determine a significantly higher risk aversion even after controlling for the mean occurrence of floods and earthquakes over the previous 30 years. Further, the authors find that the effects of particularly severe shocks are long lasting 16 . In line with their work, we document that natural disasters have long-term consequences on financial risk aversion. A possible channel driving this result is that, as suggested by Cameron and Shah (2012) , a natural disaster is a shock that contains new information and induces individuals to update their estimates of background risk: people living through a large earthquake are likely to perceive the world as a riskier place than prior to the event. We take their interpretation and extend it to motivate our findings on the strong long-lasting effects of a tragic personal experience such as the loss of a child -though it is fair to say that, with the current data, it is impossible for us to rigorously establish whether the above relationship operates by affecting individual preferences or beliefs.
Our results are also consistent with recent economics papers such as Malmendier and Nagel (2011) and extend to idiosyncratic (economic and non-economic) experiences out of individual control the idea that what a person passes through over time may be significant for her risk-taking attitude in later life. These findings contribute to our understanding of the nature of financial risk aversion as they confirm that such economic attitude is not as rigid as traditionally believed, but instead malleable and shaped by several life occurrences, including social interactions (Hong et al., 2004; Ahern et al., 2012) . We also connect to the strand of literature emphasizing the need to explore the non-cognitive, emotional component of risk attitudes (Guiso et al., 2011; Cohn et al., 2012) . As Loewenstein et al. (2001) point out, emotional reactions guide responses not only at their first occurrence, but also through conditioning and memory at later points in time. Our analysis suggests that one's personal life experiences might be even more important, for her future risk taking, than factors typically associated with her cognitive system, such as historical facts learned from summary information in books and other sources.
A growing economics literature has been convincingly showing that the past (including distant past) matters for current economic outcomes at the macro level (see e.g. Guiso et al., 2004; Tabellini, 2010) . Our results complement previous work, as we find that also at the micro level the past matters for current economic outcomes: not only a country's history, but also individual histories play an important role in influencing economic behavior today. This indicates that adverse consequences of traumatic life experiences stretch well beyond the immediate material and psychological effects they determine and may have a long-term impact on individual attitudes and behaviors. Our findings further imply that psychologyinformed empirical research may foster a more comprehensive theory of individual decisionmaking under risk than the rational actor model and thus may ultimately yield new insights relevant to economic policy and institutional design.
Some questions are left as interesting avenues for future research. First, it will be important to understand whether the new determinants that we identified with regard to financial risk aversion also play a role in other domains where risk taking is important (e.g. health, gambling, driving etc..) and even extend to economic attitudes other than risk (e.g. trust). Next, it will be natural to extend the empirical analysis to its longitudinal component, using data since the first available wave containing the life history module (2004). On the one hand, this will allow us to control for the individual-specific, time-invariant willingness to undertake financial risk; on the other hand, it will allow us to quantitatively compare within a unifying framework the effect on portfolio choice of idiosyncratic shocks, such as personal life events and experiences, and common shocks, such as the financial crisis. While the existing literature mainly concentrates on the latter issue, our results suggest that personal life history might play a more important role in shaping individual decisions.
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